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This is a FIRST submission of items concerning a filing under 35 U.S.C 371. 
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 
OyJ This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

j examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1) . 
\& A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed pnority date. 

Sjjzf A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. is transmitted herewith (required only if not transmitted by the International Bureau). 

b. Kd has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US) 
f^K A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

□ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

□ A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). 



p. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371(c)(5)). 
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11. □ An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. ^An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is included. 
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Basic National Fee (37 CFR L492(aXlH5)): 
Search Report has been prepared by the EPO or JPO $830.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

No international preliminary examination fee paid to USPTO (37 CFR l .482) 
but international search fee paid to USPTO (37 CFR 1.445(a)(2))., $710.00 

Neither international preliminary examination fee (37 CFR 1.482) nor 
international search fee (37CFR 1.445(a)(2)) paid to USPTO $950.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 
and all claims satisfied provisions of PCT Article 33(2)-(4) $90.00 
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c. The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
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1.137(a) or (b)) must be filed and granted to restore the application to pending status. 
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IN THE UNTTED STAT ED PATENT AND TRADEMARK OFFTPIFI 

Applicant: SAKURADA, M Group Art Unit: N/A 

Serial No. N/A Examiner: N/A 
Filed: 12/06/01 
Title: HEAT EXCHANGER 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents Submitted: 12/06/01 
Washington, D.C. 20231 

Dear Sir: 

Please amend the above-identified patent 
application as follows: 
In the Claim: 

Please amend claims 4-6 to read as follows: 
— 4. (Amended) The heat exchanger according to 
claim 1 or 2, wherein the two or more heat exchangers 
disposed in parallel have a space of 15 mm or less between 
them. 

5. (Amended) The heat exchanger according to 
claim 1 or 2, wherein one of the heat exchangers is a 
condenser and the other is a radiator. 

6. (Amended) The heat exchanger according to 
claim 1 or 2, wherein the two or more heat exchangers are 
Integrally configured using a common member. — 
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Application Number: N/A 
Art Unit: N/A 
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This amendment is to avoid multiple 
depending claims which are dependent upon another 
multiple depending claim. 
Respectfully submitted, 




Yusuke Takeuchi 
Reg. No. 30,921 
Agent for Applicant, 
Date: / 9-/0 f '/ O 




KANESAKA & TAKEUCHI 
1423 Powhaten Street 
Alexandria, VA 22314 
Tel. : (703)519-9785 



Application Number: N/A 
Art Unit: N/A 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

— 4. (Amended) The heat exchanger according to 
[any of claims 1 to 3] claim 1 or 2 f wherein the two or 
more heat exchangers disposed in parallel have a space of 
15 mm or less between them. 

5. (Amended) The heat exchanger according to 
[any of claims 1 to 4] claim 1 or 2 . wherein one of the 
heat exchangers is a condenser and the other is a radiator, 

6. (Amended) The heat exchanger according to 
[any of claims 1 to 5] claim 1 or 2 r wherein the two or more 
heat exchangers are integrally configured using a common 
member. 
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TECHNICAL FIELD 

The present invention relates to a heat exchanger which 
is comprised of two or more heat exchangers having different 
usage. 

BACKGROUND ART 

Conventional heat exchangers used for vehicles include 
for example a heat exchanger which is comprised of two or more 
heat exchangers having different operations . 

For example, Japanese Patent Application Laid-Open 
Publication No. Hei 10-306994 discloses an invention of a heat 
exchanger which has a radiator core section for an engine and 
a condenser core section for a vehicle air conditioner 
configured integrally. And, Japanese Patent Application 
Laid-Open Publication No. Hei 10-253276 has paid attention to 
a ratio between a width of fins and a number of louvers, which 
are disposed between tubes of a condenser core section and a 
radiator core section, and configures so that a heat exchanger 
having a small required radiation amount between two integrally 
configured heat exchangers has a small ratio between the fin 
width and the number of louvers and a heat exchanger having a 
large required radiation amount has a ratio between the fin 
width and the number of louvers larger than that of the heat 
exchanger having the above small required radiation amount. 

And, Japanese Patent Application Laid-Open Publication 
No. Hei 10-170184 has paid attention to the shape of louvers 
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formed on fins disposed between tubes of two heat exchangers, 
and improved the heat exchange efficiency of the two heat 
exchangers by configuring so that the louvers formed on the fins 
which are fitted to one of the heat exchangers have a shape 
different from louvers formed on the fins which are fitted to 
the other heat exchanger. 

When two or more heat exchangers are disposed in parallel 
to a ventilating direction as in the invention described in the 
above publication, e.g., when the two or more heat exchangers 
are mounted on a vehicle, a flow of outside air is disturbed 
by the heat exchanger positioned on the windward side with 
respect to the ventilating direction. Thus, it is difficult 
to keep the heat-exchanging performance of the heat exchanger 
positioned on the leeward side. 

Specifically, as shown in Fig. 4, when height h'c of tubes 

13 configuring a first heat exchanger and height h'r of tubes 

14 configuring a second heat exchanger are identical, a speed 
of air which has passed through the tubes 13 of the first heat 
exchanger is lowered by the presence of the tubes 13 of the first 
heat exchanger disposed on the windward of the ventilating 
direction and then the air is spread, so that the air speed is 
lowered along the surfaces of the tubes 14 and the portions of 
fins 6 in proximity to the tubes of the second heat exchanger, 
and the heat-exchanging performance of the second heat 
exchanger is significantly lowered. 

To mount the heat exchangers within an engine room having 
a limited mounting space, the first and second heat exchangers 
must be mutually placed as close as possible, and they are also 



demanded to be light -weighted. 

Especially , when the tubes are disposed at right angles 
to the ventilating direction, outside air does not come into 
contact with the surfaces of the tubes of the second heat 
exchanger through which a high-temperature medium flows, so 
that the heat-exchanging performance is disturbed. Specially, 
when the tubes configuring the first and second heat exchangers 
have the same pitch, outside air does not flow along the surfaces 
of the tubes configuring the second heat exchanger, and a heat 
radiation amount of the second heat exchanger is lowered 
considerably. 

Accordingly, the present invention has been completed in 
view of the aforesaid disadvantages, and it is an object of the 
invention to provide a heat exchanger which is comprised of two 
or more heat exchangers disposed in parallel at right angles 
to a ventilating direction and which can keep the heat- 
exchanging performance of a heat exchanger disposed on the 
leeward side. 

SUMMARY OF THE INVENTION 

The invention described in claim 1 of this application 
is a heat exchanger comprised of two or more heat exchangers 
which are disposed on the windward and leeward side of a 
ventilating direction in parallel at right angles to the 
ventilating direction, wherein the heat exchangers are 
configured by stacking a plurality of tubes; and the heights 
of the tubes of one heat exchanger disposed on the windward of 
the ventilating direction are lower than the heights of the 



tubes of the other heat exchanger disposed on the leeward side. 

Thus, when the two or more heat exchangers are disposed 
in parallel at right angles to the ventilating direction and 
the heights of the tubes of the heat exchanger on the windward 
are smaller than the heights of the tubes of the heat exchanger 
disposed on the leeward side, outside air which is to flow 
between the tubes and the fins of the heat exchangers flows along 
the surfaces of tubes of the heat exchanger disposed on the 
leeward side without being disturbed by the tubes of the heat 
exchanger disposed on the windward. Thus , heat is radiated from 
the tubes through which a high-temperature medium flows, and 
the heat-exchanging performance of the second heat exchanger 
disposed on the leeward side can be kept. 

The invention described in claim 2 of the application is 
directed to the invention according to claim 1, wherein the 
respective tubes of the two or more heat exchangers disposed 
in parallel have approximately the same space between the 
stacked tubes. 

For example, when the first heat exchanger and the second 
heat exchanger are disposed in parallel at right angles to the 
ventilating direction, especially when the stacked tubes 
configuring the first heat exchanger and the second heat 
exchanger have the same space between them and the same height 
or the heights of the tubes of the first heat exchanger is higher, 
the speed of the outside air having passed through the tubes 
of the first heat exchanger is lowered by the presence of the 
tubes of the first heat exchanger which is on the windward in 
the ventilating direction. And, the outside air having passed 



through the first heat exchanger is spread and its speed is 
lowered on the surfaces of the tubes and the portions of the 
fins in proximity to the tubes of the second heat exchanger, 
and the heat-exchanging performance of the second heat 
exchanger is lowered considerably. 

In this embodiment, even when the stacked tubes 
configuring the first and second heat exchangers have 
substantially the same space, the heights of the tubes 
configuring the first heat exchanger are lower than the heights 
of the tubes configuring the second heat exchanger, so that 
ventilation of the outside air is not disturbed, and the outside 
air is allowed to reach the surfaces of the tubes configuring 
the second heat exchanger. Thus, the heat-exchanging 
performance of the second heat exchanger can be kept. 

The invention described in claim 3 is directed to the 
invention according to claim 1 or 2, wherein the respective 
tubes have a height of less than 1.6 mm. 

The tubes configuring the heat exchanger are desired to 
have a height of 1.6 mm or less in view of the heat-exchanging 
efficiency of the heat exchanger and its weight reduction. 
Especially, when the first heat exchanger is a condenser, the 
heat-exchanging efficiency is further improved by determining 
the tubes to have a height of 1.3 mm or less, and it becomes 
possible to make the heat exchanger more compact and light- 
weighted. 

The invention described in claim 4 is directed to the 
invention according to any of claims 1 to 3, wherein the two 
or more heat exchangers disposed in parallel have a space of 



15 mm or less between them. 

For example, when the first and second heat exchangers 
are mounted in an engine room, it is desired to mount the first 
and second heat exchangers, which are disposed in parallel, as 
close as possible to each other in order to reduce a mounting 
space. Meanwhile, when the first and second heat exchangers 
are disposed adjacent to each other, the outside air flowing 
to the second heat exchanger is disturbed by the first heat 
exchanger disposed on the windward in the ventilating direction, 
and the heat-exchanging performance of the heat exchanger 
disposed on the leeward side in the ventilating direction cannot 
be kept . 

It is determined by the present invention that the heights 
of the tubes configuring the heat exchanger disposed on the 
windward are smaller than the heights of the tubes configuring 
the heat exchanger disposed on the leeward side. Therefore, 
the heat-exchanging performance of the second heat exchanger 
can be kept even if the first and second heat exchangers are 
disposed closely to have a space of 15 mm between them. 

The invention described in claim 5 is directed to the 
invention according to any of claims 1 to 4 , wherein one of the 
heat exchangers is a condenser and the other is a radiator. 

In other words, the heat exchangers to be mounted closely 
to each other in the engine room are often comprised of the 
condenser configuring a heat exchange cycle for air 
conditioning and the radiator for cooling an engine, which are 
required to have high heat-exchanging perf ormance. 

The invention described in claim 6 is directed to the 



invention according to any of claims 1 to 5, wherein the two 
or more heat exchangers are integrally configured using a common 
member . 

When the two or more heat exchangers are integrally 
configured by a common member, for example, a bracket, 
the heat exchangers are light -weighted, and their mounting in 
the engine room or the like is facilitated without increasing 
the mounting space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a perspective view schematically showing the 
structure of first and second heat exchangers according to an 
embodiment of the present invention; 

Fig. 2 is a partially sectional view of the heat 
exchangers of Fig. 1 according to the embodiment of the 
invention; 

Fig. 3 is a diagram showing a relation between a ratio 
of the heights of tubes configuring the first and second heat 
exchangers and a ratio of a heat radiation amount of the second 
heat exchanger according to the embodiment of the invention; 
and 

Fig. 4 is a partially sectional view of first and second 
heat exchangers according to prior art. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Fig. 1 is a perspective view schematically showing the 
structure of this embodiment. 

As shown in Fig. 1, the heat exchanger of this embodiment 



has first and second heat exchangers 1, 2 which are disposed 
in parallel with respect to a ventilating direction. 

The individual heat exchangers 1, 2 have a plurality of 
tubes 3, 4 and fins 5, 6 fitted between the tubes 3, 4 to increase 
a radiation area. The tubes 3, 4 and the fins 5, 6 are stacked 
into a plurality of layers, and each end of the tubes 3, 4 is 
connected to header tanks 7, 8, 9, 10. A heat-exchanging medium 
is distributed to flow from the respective header tanks 7, 8 
to the individual tubes 3, 4 to perform heat exchange so that 
the high-temperature medium becomes a low-temperature medium 
by radiation from the tubes 3, 4 and the fins 5, 6. 

An arrow in Fig. 1 indicates a ventilating direction of 
outside air. 

The first and second heat exchangers 1, 2 of this 
embodiment are supported and integrally configured by common 
members. In this embodiment, brackets 15 are used to fix the 
first and second heat exchangers 1 , 2 with bolts . Specifically, 
two brackets 15 each are disposed on the top and bottom of end 
plates of both heat exchangers f and a bolt is inserted for fixing 
through each bracket in the longitudinal direction of a vehicle. 
Thus, when the first and second heat exchangers are integrally 
configured by the common members, the brackets which have been 
separately fitted to the respective heat exchangers can be 
eliminated by virtue of the common member. Thus, the heat 
exchangers can be light -weighted and mounted in an engine room 
with ease. 

In this embodiment, a condenser for a vehicle air 
conditioner which is the first heat exchanger 1 is disposed on 
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the windward of the ventilating direction, and an engine 
radiator which is the second heat exchanger 2 is disposed on 
the leeward side of the ventilating direction. 

The heat exchangers 1 , 2 of this embodiment have a space 
K of 15 mm between the condenser as the first heat exchanger 
1 and the radiator as the second heat exchanger 2 in order to 
reduce a mounting space. Especially, it is significant to 
reduce the mounting space in order to mount the heat exchangers 
on a vehicle. 

Thus, when the first heat exchanger 1 and the second heat 
exchanger 2 are closely mounted to each other, ventilation of 
outside air is disturbed by the first heat exchanger 1 which 
is disposed on the windward of the ventilating direction, and 
the outside air does not flow through the second heat exchanger 
2, particularly along the surfaces of the tubes 4 through which 
the medium flows . Thus, a desired heat-exchanging performance 
cannot be obtained. 

Therefore, in this embodiment, height he of the tubes 
configuring the first heat exchanger 1 which is disposed in 
parallel to the second heat exchanger and at right angles to 
the ventilating direction is determined to be smaller than 
height hr of the tubes configuring the second heat exchanger 
2. 

In other words, the heights of the tubes configuring the 
first and second heat exchangers which are disposed in parallel 
at right angles to the ventilating direction have a relation 
of he < hr. 

Fig. 2 is a partially sectional view of the first and 



second heat exchangers 1, 2, showing the tubes 3, 4 and the fins 
5, 6. In Fig. 2, reference numerals 11, 12 indicate louvers 
formed on the fins 5, 6. The arrows in the drawing indicate 
the ventilating direction of outside air. 

Fig. 3 is a diagram showing a relation between a ratio 
of the heights of the tubes configuring the first and second 
heat exchangers and a heat radiation amount of the second heat 
exchanger. 

As shown in Fig. 3, the ratio of the heat radiation amount 
of the second heat exchanger is improved when hr/hc > 1 or more, 
namely when the heights of the tubes of the condenser disposed 
on the windward of the ventilating direction are smaller than 
the heights of the tubes of the radiator disposed on the leeward 
side of the ventilating direction. 

In Fig. 3, a point B indicates that a relation between 
the height h'c of the tubes of the first heat exchanger and 
the height h'r of the tubes of the second heat exchanger is h'c 
= h'r. 

A Point A in Fig. 3 indicates that a relation between the 
heights of the tubes 3 , 4 of the first and second heat exchangers 
is hr/hc > 1 shown in this embodiment. 

A Point C in Fig. 3 indicates that a relation between the 
heights hr and he of the tubes of the first and second heat 
exchangers is hr/hc < 1 . 

The tubes 3, 4 configuring the heat exchangers 1, 2 are 
desired to have a height of less than 1.6 mm considering the 
heat-exchanging performance and weight reduction of the heat 
exchangers. Particularly, when the first heat exchanger is a 
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condenser as in this embodiment, the heat-exchanging efficiency 
is improved furthermore by determining the tubes to have a 
height of 1.3 mm or less. And, the heat exchanger can be made 
more compact and light-weighted. 

Accordingly, the tubes 3, 4 of the heat exchangers 1, 2 
are formed in this embodiment basically to satisfy the relation 
of he < hr < 1.6 mm. 

By forming the first and second heat exchangers using the 
tubes meeting the above inequality, the heat-exchanging 
performance of the second heat exchanger can be improved better 
than before without increasing the mounting space. 

The condenser used for a heat-exchanging cycle of a car 
air conditioner and the radiator for cooling an engine are 
disposed in an engine room in parallel at right angles to the 
ventilating direction. 

When the tubes of the condenser as the first heat 
exchanger are configured to have a height smaller than the 
heights of the tubes of the radiator as the second heat exchanger 
as in this embodiment, the heat-exchanging performance of the 
second heat exchanger is not disturbed by the first heat 
exchanger, and the required high heat-exchanging performance 
can be obtained. 

INDUSTRIAL APPLICABILITY 

The heat exchanger according to the present invention, 
which is comprised of two or more heat exchangers disposed in 
parallel on the windward and leeward in the ventilating 
direction, can improve the heat-exchanging performance of the 
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second heat exchanger disposed on the leeward side, so that the 
heat exchanger can be made compact and light-weighted. 
Especially, the heat exchanger of the invention is suitable for 
a refrigerating cycle for vehicles and household appliances. 

CLAIMS : 

1. A heat exchanger comprised of two or more heat exchangers 
which are disposed on the windward and leeward side of a 
ventilating direction in parallel at right angles to the 
ventilating direction, wherein: 

the heat exchangers are configured by stacking a plurality 
of tubes; and 

the heights of the tubes of one heat exchanger disposed on 
the windward of the ventilating direction are lower than the 
heights of the tubes of the other heat exchanger disposed on 
the leeward side. 

2. The heat exchanger according to claim 1, wherein the 
respective tubes of the two or more heat exchangers disposed 
in parallel have substantially the same space between the 
stacked tubes. 

3. The heat exchanger according to claim 1 or 2, wherein the 
respective tubes have a height of less than 1.6 mm. 

4 . The heat exchanger according to any of claims 1 to 3 , wherein 
the two or more heat exchangers disposed in parallel have a space 
of 15 mm or less between them. 
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5 . The heat exchanger according to any of claims 1 to 4 f wherein 
one of the heat exchangers is a condenser and the other is a 
radiator, 

6. The heat exchanger according to any of claims 1 to 5, wherein 
the two or more heat exchangers are integrally configured using 
a common member • 
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the application or any patent issuing thereon. 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNfc V 

(^chtctct Re'e'e^ce 10 PCT trMemational AppUcalions) 



As a below named inventor, I hereby declare thai: 
My residence, post office address and citizenship are as stated below next to my name, 

I believe I am Die original, first and sole inventor (if only one name is listed below) or an original, first and joini 
mvemor (if plural name* are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: 

HEAT EXCHANGER 



i he specification of which (check only one item below): 
D is attached hereto. 
O filed as United States application 

Serial No. 



on 



and was amended 



on 



0was filed as PCT international application 
Number PCT/ JPQQ/Q1935 



on 



March 29,2000 



and was amended under PCT Article 19 



on 



(if applicable). 



(if applicable). 



I hereby stoic that I have reviewed and understand the contents of the above-identified specification, including 
the claims, as amended by any amendment referred to above. 

( acknowicge the duly to disclose information which is material to the examination of this application in 
accordance with Title 3"?. Code of Federal Regulations, §1. 56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code. §119 of any foreign application(s) 
for patent or inventor's certificate or of any PCT international application(s) designating at least one country 
other than the United States of America listed below and have also identified below any foreign application(s) 
for patent or inventor's certificate or any PCT international app)tcalion(s) designating at least one country other 
than the United States of America filed by me on the same subject matter having a filing date before that of the 
apptication(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPUCATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 
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APPLICATION 


QA T£ OF HUNG 
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Japan 


11-204354 


19.07,1 QQQ 
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